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Among the substances of physiological concern that might be pres-
ent in wastewater are microbial toxins that can produce a physio-
logical response after ingestion. They have been associated with
species of Escherichia, Vibrio, Clostridium, and Staphylococcus,
among others. The production of exotoxins may be associated with the
carryover of excessive amounts of organic suspended solids from bio-
logical wastewater treatment processes and the subsequent decomposi-
tion of these materials by anaerobic bacteria in water storage tanks.

Removal and/or Inactivation of Infectious Agents

The initial treatment of raw domestic wastewater for water reuse will
probably continue to involve those processes normally included in
conventional wastewater treatment, i.e., primary treatment or sedi-
mentation and biological secondary treatment with final clarification.
In addition to preparing the wastewater for disinfection, it is gen-
erally recognized that primary and secondary treatment of raw domestic
wastewater removes such infectious agents as bacteria, viruses, proto-
zoan cysts, and helminth ova, but that the success of the removal is
variable at best (Table 3-13) , depending in part on the nature of the
infectious agents (Bngelbrecht and Lund, 1975) . Primary sedimentation
may remove up to 50% of the bacterial population, including pathogenic
bacteria, in raw domestic wastewater. Although there is insufficient
information, it appears that, because of a higher specific gravity,
helminth ova are more effectively removed by sedimentation than are
amoebic cysts. Only a small percentage of the enteric viruses present
in raw domestic wastewater appear to be removed by primary treatment.
However, viruses are known to adsorb to particulate matter and prob-
ably occur as individual particles only on rare occasions. Viruses
may also be embedded in particulate matter. These factors lead one

TABLE 3-13 Removal of Representative Infectious Agents by
Conventional Wastewater Treatment3-


	
	Secondary
	


	Primary
	Treatment (%
	Removed )

Infectious
	Treatment
	Activated
	Trickling

Agents
	(% Removed)
	Sludge
	Filter

Salmonella
	15
	90-99
	90-99.9

Mycobacterium
	40-60
	5-90
	70-99

Shigella
	15
	80-90
	85-99

Amoebic cysts
	Limited
	Limited
	10-99.9

Helminth ova
	70-95
	Limited
	60-75

Viruses
	Limited
	75-99
	0-86

liFrom Engelbrecht and Lund, 1975.